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Background:Althoughmentioned inmost series, “pure”
autosomal dominant cerebellar ataxias, except spinocer-
ebellar ataxia type 6, are difficult to differentiate on clini-
cal grounds.
Objective: To describe Portuguese families with a pe-
culiar pure form of dominant ataxia that, to our knowl-
edge, has never been documented before and in which
cerebellar signs are preceded by spasmodic cough.
Patients: Through a population-based survey of he-
reditary ataxias in Portugal, we identified 19 patients in
6 families with this particular disorder.
Results: The majority of patients had a pure late-onset
ataxia with a benign evolution. In all of the families, at-
tacks of spasmodic coughing preceded ataxia for 1 to 3
decades andwere a reliablemarker of the disease. In Por-
tugal, this form of ataxia accounts for 2.7% of all of the
dominant ataxias.
Conclusions: The families that we describe shared
some relevant clinical and imagiological features with
spinocerebellar ataxia type 5 and the recently described
spinocerebellar ataxia type 20, allelic to spinocerebellar
ataxia type 5. Spinocerebellar ataxia types 5 and 20
could be different phenotypic expressions of the same
molecular disorder. The association of a dominant
ataxia with spasmodic cough is rare but probably under-
diagnosed.
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A UTOSOMAL DOMINANT CER-ebellar ataxias have con-siderable variation andoverlapping phenotypes.Cerebellar ataxia is obvi-
ously the core feature of the disease, and
in some “pure” forms, it is its only mani-
festation. In a few families, paroxisticmani-
festations precede the cerebellar syn-
drome, as in the case of hemiplegic
migraine in spinocerebellar ataxia (SCA)
type 6. In recent years, we have been pro-
gressively aware of the association of domi-
nant ataxia with spasmodic cough in a few
kindreds.We describe the clinical presen-
tation of 6 Portuguese families with this
particular form and discuss possible links
with SCA5 and the recently described
SCA20 (allelic to SCA5).
METHODS
Between 1993 and 2004, we conducted a popu-
lation-based survey of hereditary ataxias in-
tended to cover the entire population (more
than 10million inhabitants) in Portugal.1 Spas-
modic coughing was present in 6 families with
autosomal dominant ataxia. We obtained in-
formation about 19 patients, 17 of whomwere
examined by us. Cranial magnetic resonance
imaging was performed in 10 of the 17 pa-
tients. In each family, patients with Machado-
Joseph disease, dentatorubropallidoluysian
atrophy, and SCA1, SCA2, SCA6, SCA7, SCA8,
SCA10, SCA12, SCA14, and SCA17 muta-
tions were excluded.
RESULTS
Pure cerebellar forms were present in 27
(12.5%) of the 216 families with autoso-
mal dominant ataxias ascertained through
the survey.Of these 27 families, only 5 had
a molecular diagnosis (1 family with
SCA14 and 4 families with SCA6). Six of
the remaining kindreds had spasmodic
cough antedating ataxia from 5 to 38 years
(mean±SD interval, 17.3±10.8 years).
The age at onset ranged from 25 to 55
years for paroxistic cough attacks
(mean±SD age at onset, 35.3±8.7 years)
and from40 to 65 years for cerebellar ataxia
(mean±SD age at onset, 53.1±7.7 years).
The age at examination varied from 45 to
77 years (Table).
The coughing comes in bursts without
any recognizable precipitating factor (be-
sides changes in temperature, particular
smells, water steam, or candies in 1 pa-
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tient), and it never occurs during sleep. It is occasionally
so severe that patients become cyanosed and collapse or
have urine incontinence without loss of conscience. The
duration is short (ie, minutes), and drinking cold water
can abort episodes. This occurs throughout life without
progression in frequency, duration, or severity. In fact, the
coughing episodes tend to attenuate after the onset of the
ataxia (from daily to 1 episode every 2 months). The 2
youngest patients (patients 8 and 9) described 2 types of
bursts that they could predict from the beginning: short,
mild bursts that we could assist themwith during the con-
sultations and that repeated several times per day, and
strong bursts with sneezes, lasting for severalminutes and
appearing every week. Another patient described having
a high-pitched voice before the episode. No other voice
disturbanceswere noted. Cough and dysphagia are not re-
lated. They progress inversely, coughing being the inau-
gural manifestation and tending to subside, but dyspha-
gia being a late manifestation of the disease when ataxia
is already disabling. There was no evidence of respiratory
diseases, allergies, or gastric complaints.
Coughing episodes segregated with cerebellar ataxia
in all of the families. Benign but progressive cerebellar
ataxia developed later, usually beginning with gait im-
balance followed by dysarthria and finally by hand in-
coordination and dysphagia. A downbeat nystagmuswas
observed in 10 patients with long-standing ataxia andwas
absent in initial forms. Diplopia was frequently found,
although it was never spontaneously mentioned by the
patients. In 1 family, all of the patients had eyelid retrac-
tion. Deep tendon reflexes were occasionally brisk, al-
though 3 patients had evidence of a mild peripheral neu-
ropathy (absent ankle jerks and distal loss of vibration
sense). Neither palatal tremor nor other relevant neuro-
logical signs were found.
Cranial magnetic resonance imaging was performed
in 10 patients, revealingmoderate cerebellar atrophywith
normal brainstem (namely, normal bulbar volume and
normal bulbar olives) in 7 of the patients. One patient
had bilateral calcifications of the dentate nuclei. Images
were normal in 3 patients with short duration of ataxia.
COMMENT
CLINICAL DEFINITION
Wehave described 6 Portuguese families affected by a par-
ticular disorder characterized by a late-onset, mostly pure
cerebellar ataxia that is preceded by episodes of spas-
modic coughing beginning 1 to 3 decades earlier. In all of
the families, coughingbursts segregatewithcerebellar ataxia
and are a reliable marker of the family’s disease. Besides
cerebellar ataxia, downbeat nystagmus is frequent.
FREQUENCY
In Portugal, cerebellar ataxia with spasmodic cough ac-
counts for 2.7% of the phenotypic spectrum of all of the
families with autosomal dominant cerebellar ataxia. It is
Table. Summary of Clinical and Imagiological Features in 19 Patients With Dominant Ataxia With Spasmodic Cough
Family,
No.
Patient
No./
Sex
Age at Onset, y
Cough-Ataxia
Interval, y
Age at
Examination, y
Disease
Duration, y
Frequency
of Cough
Episodes
Brisk
DTR
Downbeat
Nystagmus
Eyelid
Retraction
MRI
ResultCough Ataxia
1 1/M 55 60 5 74* 19 ND , Babinski − − Dentate
calcification,
CA
2/F 42 50 8 64 22 3-4/y   − CA
3/M 30 40 10 77 40 2-3/wk  − −
2 4/M† 40 50 10 60‡ 25 2/wk ND ND ND ND
5/M 40 50 10 64 24 2/mo −   CA
6/M 30 60 30 76 46 1/wk NP   CA
7/F 30 56 26 77 47 1/wk NP   CA
8/F 31 40 9 45 14 Many/d − −  Normal
9/M 30 40 10 45 15 Many/d − −  Normal
3 10/M 30 45 15 73 43 1/d NP  − −
11/M 50 62 12 68 18 1/wk − − − −
12/M† 42 55 13 § 35 2-3/d ND ND ND ND
4 13/F 37 53 16 69 32 ND −  − −
14/F 25 58 33 65 40 1/wk   − CA
15/F 46 53 7 59 13 1/wk  − − −
16/M 30 52 12 56 26 1-2/mo  − − −
17/F 27 57 30 58 31 1-2/wk − − − −
5 18/M 30 65 35 68 38 1/d − − − CA
6 19/F 25 63 38 66 41 Many/d  − − Normal
Abbreviations: CA, cerebellar atrophy; DTR, deep tendon reflex; F, female; M, male; MRI, magnetic resonance imaging; ND, not determined; NP, neuropathy;
, presence of symptom; −, absence of symptom.
*Patient died at age 78 years.
†Known by history.
‡Patient died at age 65 years.
§Patient died at age 77 years.
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therefore a rare form, but certainly not so rare as to explain
the fact that there are no previous descriptions of similar
kindreds. It is possible that it is currently underdiagnosed.
COUGH AND THE CEREBELLUM
Cough is a complex respiratory act triggered by both re-
flex and voluntary mechanisms. Neurons in the ventro-
lateral medulla that generate both cough and respira-
tory patterns are known to interact with neural networks
in the cerebellum-rostral interposed nucleus, rostral fas-
tigial nucleus, and infracerebellar nucleus.2 Electrical
stimulationof the cervical vagus afferents produces evoked
potentials on both the cerebellar cortex and its deep struc-
tures, and deep cerebellar nuclei appear to be involved
in neural activities essential for breathing and cough-
ing.3,4 Furthermore, in cats, the primary alteration in cough
responsiveness following cerebellectomy, or lesion of the
interposed nucleus, was found to be a dramatic reduc-
tion in the cough frequency.2,5
Thequestion is howaneurodegenerative diseasemodel,
like thatwhichwas found in the familieswe describe here,
can have cough episodes as its firstmanifestation.Wemay
hypothesize that the neurodegenerative process becomes
noticed through disproportionate central facilitation of
cough reflex. Another interesting feature is the reduction
of the frequency of coughing episodes after the onset of the
cerebellar ataxia together with evidence of cerebellar atro-
phy. Toour knowledge, this is the first time inhumans that
a disease associated with progressive cerebellar dysfunc-
tion is temporally correlated with strong attenuation of
cough reflex in amanner similar to that which happens in
animals after cerebellar lesions.
PROXIMITY TO OTHER DOMINANT ATAXIAS
We did not find any articles describing the association
of dominant ataxia with spasmodic cough. There are rare
cases of spasmodic dysphonia with tremor or late-onset
cerebellar ataxia.6,7 Recently, a large family with a domi-
nant ataxia with spasmodic dysphonia was described.8
The dysphonia was always present (in 1 patient antedat-
ing ataxia) and had been stable for years in contrast with
the progression of ataxia. Another particular feature was
a palatal tremor in 2 patients. Besides cerebellar atro-
phy, the magnetic resonance image showed calcifica-
tion of the dentate nuclei. There was also an increased
inferior olivary T2 signal in the patients with palatal
tremor. The family’s disease mapped to the pericentro-
meric region of chromosome 11, and its candidate re-
gion overlapped that of SCA5. For this family, there is a
provisional assignment of SCA20 to be confirmed after
a definite exclusion of SCA5.
Spinocerebellar ataxia type 5was first reported in 1994
when Ranum et al9 described a large kindred descend-
ing from President Lincoln with a “generally non–life-
threatening cerebellar ataxia” that had a wide range of
age at onset andmapped to the centromeric region of chro-
mosome 11. Two other families with a similar clinical
presentation and disease that was assigned to the same
locus were subsequently described.10,11 No reference was
made to the presence of spasmodic cough.
ThePortuguese familieswehavedescribed shared some
relevant features with these families with disease linked
or allelic to the SCA5 locus; they had pure, benign domi-
nant ataxias coursing with cerebellar atrophy but spar-
ing the brainstem. In 1 patient, there were dentate cal-
cifications, as with SCA20. On the other hand, spasmodic
cough is not far from this last kindred’s most character-
istic feature, spasmodic dysphonia. Both represent some
kind of laryngeal hyperreactivity and vagal dysfunction.
Interestingly enough, SCA20maps in the same region as
SCA5. Could these 2 entities, together with autosomal
dominant ataxia with spasmodic cough, correspond to
different mutations of the same gene in the SCA5 locus?
In any case, the association of spasmodic coughingwith
dominant ataxia defines a new syndrome. Looking for
previous cough episodes should thus be an obligatory step
when interviewing patients with dominant ataxias.
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